Surgeons, anaesthetists and intensivists need to be reminded of an alternative to tracheostomy in the management of patients with severe maxillofacial injuries. The technique and indications for submental intubation are described.
There are contraindications to nasal and oroendotracheal intubation in patients with severe maxillofacial injuries. Comminuted midfacial fractures can cause a physical obstruction to nasal intubation while associated injuries to the base of skull fractures can lead to cranial intubation, with catastrophic results 1 . Restoring the dental occlusion by means of intra-operative maxillo-mandibular fixation is often a prerequisite to the correct anatomical reduction of facial fractures. This fixation precludes, in most cases, conventional oral endotracheal intubation and in the past has been overcome by tracheostomy. Complications of tracheostomy include surgical emphysema, blockage of tracheostomy tubes, tracheal erosion, haemorrhage, dysphagia, problems with decannulation 2 and excessive scarring at the tracheostomy site.
The technique of submental intubation was originally described by Altemir 3 . This is a simple alternative to naso-endotracheal intubation or tracheostomy, which allows unimpeded access for the surgeon and has minimal complications.
TECHNIQUE
An armoured endotracheal tube (Safety-Flex™, Mallinckrodt, Athlone, Ireland) is used for intuba-tion. The end must be cut off with a removable 15 mm connector inserted as this needs to be detached easily. Any loose metal from the tube should be trimmed to minimize trauma to the patient and the operators. The removability of the connector and the pilot must be checked prior to the procedure as per standard preparation for a tracheostomy. The patient is first intubated orally in the normal fashion. At this stage, the importance of a high FiO 2 is stressed prior to surgical manoeuvres to increase apnoeic reserve and to decrease the likelihood of desaturation. Also, great care should be taken not to dislodge the tube as it is not secured.
A 2 cm incision, parallel to and a finger's breadth medial to the lower border of the mandible is then made in the submental region ( Figure 1 ). A closed pair of curved artery forceps is then introduced into the incision. This is then passed through the subcutaneous layers, platysma, the deep investing layer of cervical fascia, the mylohyoid muscle into the (potential) sublingual space. At this point, the forceps can be passed straight through the submucous and mucosal layers, lateral to the submandibular and sublingual ducts in the floor of mouth or a 2 cm incision through these layers can be made parallel and medial to the sublingual plica. This procedure thus avoids the submandibular and sublingual ducts and the sublingual gland 4 . The artery forceps may then be opened, the endotracheal tube is disconnected and the free end of the endotracheal tube and the pilot tube cuff is then grasped by the forceps and pulled extra-orally through the incision (Figure 2 ). The endotracheal tube can then be reconnected to the anaesthetic tubing and the tube may be fixed to the skin with a Roman garter stay suture using 3.0 silk (Figure 3 ). Once the tube is reconnected and ventilation recommenced, the importance of re-checking the tube position and noting the distance marking at the skin exit point is stressed. This gives a baseline to check tube position intra-operatively.
Once the operative procedure is complete, the stay suture is removed and the endotracheal tube plus the pilot cuff are passed intra-orally. The submental incision is then closed in layers with interrupted sutures. The procedure is terminated as a routine oral extubation but as with all maxillofacial procedures, confidence in airway maintenance should be gained prior to extubation.
DISCUSSION
Altemir 3 in 1986 first described the use of the submental route for endotracheal intubation. This has subsequently been modified by Green and Moore 5 , who described the use of two oral endotracheal tubes initially, one of which is removed once the submental intubation is complete. This was considered safer than a single tube which may be dislodged as it is pulled through the submental incision. There are specific indications and contraindications for use of this technique ( Table 1 and 2).
Submental intubation appears to be particularly useful in patients with complex maxillofacial injuries involving the middle third of the facial skeleton where intermaxillary fixation (IMF) is required to help reduce these fractures. Nasal intubation can be contraindicated in these cases where fractures involve any part of the nasal skeleton or when maxillofacial injuries are associated with base of skull fractures. Fractures of the cribriform plate such as those present in Le Fort 3 pattern fractures are said to pose the greatest potential for complications from nasotracheal intubation 1 . This procedure is generally considered to be a temporary measure to overcome the use of IMF. This technique may also be used for patients undergoing complex orthognathic procedures with simultaneous rhinoplasty or cases in which there is anatomical obstruction of the nasal airway. Submental intubation is generally contraindicated where more long-term control of the airway is required such as patients where the airway is considered to be at risk postoperatively, or when a more permanent airway is required, i.e., gunshot injuries to the maxillofacial region or severe head injuries. With • Gunshot injuries in the maxillofacial region • Long-term airway maintenance • Tumour ablation in the maxillofacial region this in mind, submental intubation has been recommended for up to 48 hours postoperatively 4, 6 .
There is little published in the literature in regard to submental intubation. Apart from case reports 4,5 , Prochno et al 7 reviewed a series of 14 cases where submental intubation was used. Manganello-Souza et al 8 reported another 10 cases while MacInnis and Baig 9 recently added 15 cases of midline submental intubation to the literature. The latter authors 9 modified the submental incision to the midline, decreasing the risk of damage to associated structures and haemorrhage. These are relatively small numbers of cases but this technique is considered to be routine in parts of Europe, and this may explain the paucity of literature on the topic. In our experience, the technique has been performed by the senior author (ACHS) in over 50 cases in Europe and Australia.
The advantages of submental intubation are that it is a simple technique and allows surgical access to maxillofacial structures without the interference of intubation and without compromise to the surgery. Complications may include infection, damage to adjacent structures such as the submandibular and sublingual ducts, oro-cutaneous fistula and submental scars, but these are reported as infrequent. No specific complication rates have been reported. Postoperative scarring of the submental incision is said to have a low incidence 4, 6 and the cosmetic result is considered to be good to excellent [7] [8] [9] . When scarring does occur, it is generally hidden from direct view in the submental area. Excessive scarring may also be decreased by the short-term use of the submental intubation site. The disadvantages of tracheostomy have been mentioned earlier in this paper. This technique avoids the morbidity associated with tracheostomy.
Thus in the appropriate patient, submental intubation can be a useful aid in the intubation of patients with trauma to the maxillofacial region which would otherwise require tracheostomy to control the airway.
